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PROBLEM TO BE SOLVED: To prevent bad influence on 
semiconductor layer by ion beam sputtering and to 
produce an excellent semiconductor device. 
SOLUTION: This ion sputtering device has a primary 
means 1 1 of generating an ion beam and orientating the 
ion beam 121 toward a prescribed direction, a secondary 
means of holding a target 122 in a position to be 
irradiated with the ion beam so that the target 1 22 is 
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sputtered target components and a fourth means of 
setting the electric potential of the electrically 
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AND 




LEGAL STATUS 

[Date of request for examination] 1 8.1 2.2001 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAukaioGDA41 0306372P... 2004/1 1 /26 



Searching PAJ 2/2 ^— v 



[Date of registration] 
[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9 jpdl.ncipi.go jp/PA1 /result/detail/main/wAAAukaioGDA41 0306372P... 2004/1 1 /26 



09) H*fflwwr<jp> ^^Hfl^lt'&flil (A) ai)WFm«^H»* 

HfcfflW- 1 0-306372 



(43)4*18 0 ¥^10^(1998)11^17 0 



(51) Int. CI. 6 




F I 






C 2 3 C 


14/46 


C23C 


14/46 Z 






14/56 




14/56 H 




HO 1 L 


21/203 


HO 1 L 


21/203 S 






31/04 




31/04 H 








(±1 11) 




(21) ttiK** 


^¥10-43476 


(7DHMA 


000001007 














(22) ttiUKB 


^10^(1998)2^25 0 






3 30#2-§- 






(72)38W# 


^Uj Jh 




(31)«5fe*±« 


«HR¥9-49028 






3 30#2#*-^y ^ 


(32)M5fcB 


^9(1997)3^4 0 








(33) ff^W^K 


B 0* (J P) 


(74)ft3SA 







(54) [^bjcd^#] ^ty^-ix/^^t, ¥m#mmnm&&Rv i ft9,mmiW<oMT&m 



(57) [H*H] 

[11] ^tyf-A^y^lciotfifriisS 
MWfcf®] a. -Y^vtr-^SrR^S*. 

WtKLt3^XVi*—<y-y h«r«»i-5*2©^a» c. 




1 

im&mi] a. ^^->-hf— gH'sr-^tr 

- A ZffifeXfo jc ft 5 ffS 1 

10 

[»*® 5 ] HUfSSffiii, -loo stow h£A_L 0 jftrt/ 

h (c:SS:j£ $ 4xTV ^5 4 icfEfto^ > if— a 

¥mfrm~?$>z>njv£. 1 (-ia«ro-r c— a*^v * 

$*tfcp i n«£\ n i p^"g\ p n^-g-Xttn pg|-g- 

[fi*JS9] a. -r^tr— A^^y^assrt^^- 
a. 



4#H¥l 0-306372 

2 

[itMii] immm&&fitT-xbi:mkr& 

i 3 ] Hfrisaffii*> - 1 o o aow h&L± o /-K 
[is^js 1 4 ] iiirfla*j|jt¥i*#ji(*, *> 
i 5 ] fflie*ffiiN*tt*Hu y =* 

1 6 ] ^KHPNJMMttu T^e/P7 r * > 

J&£;ft,fcp i nf^, n i pgr&\ png^Xlinpf 
[19^18] a. ^r^-V'fcf— A^^s/^gertrcM- 

s> 

c. .Ytye-A^t^t i£-r5i->-f— J**ffifc)3 

2 1 1 mr!s»mi4««<aT-;Mc*hr5m<£ 



3 

1 8 tcwmnxm&mmnmmBi. 

[ii*«2 3] m*AHM*#JBtt, 

>-icx^xi&&£friz¥m#%&&i>^ 1 &»#mxibZ 

pay, v =» >xtt&m&-> D^yiaoti 
*t fco^ffti sin 1 8 tee*® 
iw#£ 2 6] mt9-fv\- f£ft<oimi,c «t 5 391 
as. 

[000 1] 

tcir^/w^ r y => -> y = yxtt#8ii' 

y =>-^^<D*m^s^y ^c±otMHfcp i 
nm&m, n i P «hMR»p nm&m&<o*mtm&m 

[0 0 0 2] 

[0 0 0 3] f£SE, SK«m^*ifro3?m^«. fRS*Sc 

[0 004] «*.lfi||t*ttS«±|cS*tJB«:^ tt## 

mPct ii« I n z 0 3 , Sn0 2l ZnO, IT 

ElcMiLtll, X££*&« CVDffi, 



(3) ^Bfl^P 10-306372 

4 

[0 00 5] iEJtjBm**^** i < fiffctl*:5S£ 

&Mg£tt;t£i${g;^230 < C:WT@^t LT> ftSttfctt 
*tfc:±ft»3gglOA,/sec. Sk±MSfC mm l &M&/Eitt 

m/*m#m±<omwmwi&t Lxmvitmz-x&zso 

0A~1000A@&<OjgKj#mJ&£Mfi!c Lfcli-g-Ktt, v- 

10 *VCW<fl/\, 

[0 0 0 6] 3 3 14 1 3^#(C|E 

tf, LT, *^-^C u I n S e 2 fciftf>«f 

mmt^m^mm^m znx^z. l*» l # a* 

**:«*.tfr i eA'7r^©n i pgte-Sr^tf-SSSJg^N* 
20 [0 0 0 7] BP*>*^M#OH»tcJ:ntf, 3tJS®^3SR 

[0008] J^Lfc3»K£-3< *»W#«>*nJ!.fc.fc 

40 <Dmnmtiz£vxmi£&tix^z>tiit>. ^htcom 
mmffi&M^xmnit&tiifrib^m&m&mcmfr^x 

[0 0 0 9] -fal-Vtr— *;*>*s/*tt:, DC-^nho 
50 t¥oT. ±E««EKJ:S3tfi«**-T-<o«UBfiTttJ:0 



5 

[0 0 10] 

[00 l ij JElctt, *»H©W©BWtt, -Ytf-^fcr— 

[0 0 12] *^t)9-0^|^ ftr^O 

im-rz^ tichz> 0 20 

[0 0 13] 

c. mfc*'<v*£titi?-?y h 
[0 0 14] 4*:, *»Wtt, 

c. ^^tr-ASrSSdfcU ffifejjfa 
[0 0 15] 

[JBWiBl^BJfctt] 50 



«MH*pl 0-306372 

6 

5 -Y * V tT- A y * ^gco-"0tJ^r^i~mB&^ 

[0 0 16] Hl^*5V^T. #5SW<0^fil:J\ T/i^V 
#*ajMffi 1 1, iASnfcr/v^^^tyid 
mfc1rZ><<*i'\YX—9 112. &t«B*>f *>4rtf- 
A#fcJbni£$-£\ 0f^*-^*cffltt*^:SiDiSSl l 3£ 
SC^l 1 AfolcffittJ^V-^fttkmS:! 1. b5 
Egfr^frfio^^tf—A 121 ©flBWSrSttSffilBIc 

#Sft5*-^ M 22, «rE^^^*ftfc^-y 

y hjfcfri 2 3 ^mffiz^ztcfr^m^miizm^ 
4 . ttwstt&s 1 2 4 nmt z^mmm t — # 1 

2 5 Xr^S«»JfflIffl^fKiS*t 12 7 SrXffiS 12 6rtC 
«;ifc*isaffil 2, afeOT^WBE^-y^ 2 30 

-fyfl3©t-^ICJ:ot, iiuSBilMffiSffi 1 2 4 
£T-*^£<D|(|ttiei*$ft. iI*f*l4 1^J: 

ft£o 

[0 0 17] B2tt, *«W3fi*o»J^IB««:ia*L-C 
V^ 0 H2fcB^Lfc3SB«U r^y^iAf 11 

yftt-#ii2, jtrf»4>f *>«rif— Att»a6D*s 

9fK*lSlU:tmtS*5JD3*»l 1 3SrX$il l 4 
rtfci«;Lfc>r:r>^-A«fHi«i 1, iWB3f**l«1^ 
^ftyt-Ai 2 i©B»t&att64fcBfcEBU K-Y 
tyf--M 2 Koiwictot^v^SftS^-y 

HulE^^V^SftTt^-y^ htfc^l 2 3 
**8fS*6fc»KEBLfclH4 fclH*-i-a*«¥*fr 
141 fcRltfcWtttSK 12 4, 124 

eoit5S«wit-^ 1 2 5Xtm*sjflWB<a*fc 

t»1 2 7 SrJIffiS 1 2 6 1 2 . Stt* 

ttS«l 2 4 4-T— ^^*tLT-100#/Ub£il±O3«^ 

h*»o*5H^»3er-B«ffia«iD#Bk2 is^-rs^r 

[0 0 18] ^M^SijO^frfifl-Ctt. 
jfc/u*'— rftlcJ;0i*«4S«i 2 411, M 

[0 0 19] ia2fC^ott^®X^D^S2 1 11, -f^>- 



7 

- 6 0*Vu h&Lk 0 tJOu h*«9tf>«BH* U < 

ft, -4 0*/Uh£Jl±0^h*iai^lfiH^«BES:HlJP 

[0 0 2 0] *»W#oS6«tcAttHWrE«fiE^ 

[0 0 2 1] H3tt, *»W<0»J©tR««:H*L*:t>© 
-C£>5 0 BSWSV^T. n — /l^ ^v-ls ^ — 

*f^:/ttfc:»2ISia,£o :^)p-/^itftS«3 1 

3 3 1 fc b*b£o *-/l4fc#«±»R3 1 

o««S«B«:. Stffl««^K3eSixfc»E»Uia3 4cott 

^341 WisMxTV^S. S«S&ffi^3 4XtfKK*A 

mt£^«3 lcogg^jS:— n-/u3 3 2Rtfi 
3 4 2aWRrtfe*bTV*5 Q ±£«^3 5 ^S«AS3 3 

<tora> xt5*ta^3 5 ^s»ttii3 4 ^ora^^FH 

[0022] «B-e»v^n-/HttltttSS3 1 £ 

«l*tf#HIBB5 7 — 4 3 4 1 3#4*«L *»BB¥4 — 
2 9 9 8 2 3-9^««fcEttSttfen— /U • ^ • a— 

5TaW5*JR¥#«*4 ljtfRttMxT^S. 
[0 0 2 3] *5£W-CfflV\fcn--vu- y • n— /i^tft 

fcp i n*frj|* n i pjfr&JB^p nS^i^^)**ft 
[0 0 2 4] CO»lB#*ft:JB4 ltfRttfetl/C^Sn 
SO±i«^3 5rtK*5l^T, 4 1 (DiitCjg 

w#«*4 2©riM*«janisns. -Y^^if-Ajs^as 

RRUy«SS 3 5 IS, ±asOEl 1 &T>* 2 Lfc^JS 

fw -e ffl v > & t> <o t mm <o t> o £ je v * 5 r t » xz z> 0 



(5) 10-306372 

8 

[0025] B3tcH»i-aas«fc:*3v*-<\ z—?yy 

3 5 l0>*'<y*{Z.i: 94Cfc#-yjx MK&3 5 2 0 

t5#o-^3 4 1, 3 4 2, 3 3lM3 3 2(^)$® 

P5iSf- ^-e«»tt# y >f 5 K^-fyuA (BS-fc 
•f) *rF*ISoTV*S. wmri9i»«i4»E3 ltt. 
r— ^fc«KS*fc>r 3 5«0 

#n-/U3 4 1, 3 4 2, 3 3 1^3 3 2(0^11^ 
B£0ortTt>AV\ £fc, #n— yU3 4 1. 3 4 2. 3 
3 1AX*3 3 2<B*ffifc^ ^^**©IM^jr*fc*L 
TfcftVV, #n-^3 4 1. 34 2, 3 3 lfttf 

3 3 2©*ffilC^7i3^*«>»IB«r*«**T'bAV\ 
ICil #a-/l/3 4 1, 3 4 2, 3 3 1M3 3 2£D 
mteWcottSJ-t (B^*£1*) £LT, r7ny, rvuy 

20 [0 0 2 6] H3(C|g^-rSK«^i3V^ 

h0t»3 5 2(DiKB0Rm E t 1 ^ mjl2*®^S«3 1 
b«±0^/V'b*iSS^4Bffl(-R^'t*SOdSftv\ 

30 [0027] ±ch i > m 2Rnm 3 tca^oiufi^jfc 

MlTOO^l/^h (flMln 2 O 3 /4 5 9 0wt%- 
SnO 2 ^10wt%^W) ^V^Ii^t 
#5o ^v^y b^tt*f««tt6 5%^±-efe*U*J:<, 
»SL<tt7 0 StC*?^ Ktt80 %£l±(D fe 

40 (D^i:V\ 

[0 0 2 8] IffiL^-^yKOff^Um IT 
0WCSnO 2 , I n 2 0 3 , ZnO^fflV^ttJ: 

[0 0 2 9] £/c, aM*«R4 2S:J»BIL-CV^S)HIB 

^(c, »tttssi 2 4xii3i tmami 2x^35 

t<Om<Omj£fr±%tt^7'<<<T* Vself t Lrfflffirf 
50 fC«to-CafJ3£StuS« "fe/U7^>rr^«EE (Vself) {2 



9 

. -loo v^Vseif<o vtteZ J:9l^7^^W 
ty^-AlSf£ (^K(j:iA-5 0 0A) . J&mEE 
1} «#£L<I3:3 X 1 0- 5 -l X 1 0" Z T o r r) , m 

(»si<iio-5x i o- 4 to r r) . mmt± 

Omm) . ^yf><D%\%ttil,mj£ (£F3;L<te0.2-3 

okv) m)*mA;~e j $>z>t£\s\ ^^r>\z^^m^ 
m^(D79x^y*-^*£vm$&irz>tiMc vseif 

te#l£L<f3: -60 V<Vself<0 V , Hfc£F£L<t3: -4 

o v<vseif<o v ^/^^i^^V^^Mtyt* 10 

I # ffl Lffffi3£) £ J: V \ 

[0 0 3 0] *»M(OKH"C«:, 3*«±S4R1 2 

-^125^Lm v—^b-^^^^^^* 
JlV^r «SI12 4t/cli 3 l£>Itt± 

i:RBLfe*St»i 2 7 0»*tt^-Si:**J:5*c«| 

[0 0 3 1] *«W^JB^*i*«4**3 1 £ LTtt. 
S^0.2mm, 50mm^c^^-7 : ->'l/^^(sus430)O^® 20 

~— A- ; 3fc»g£*fi) ^3SLfct>C0^ *$0. 2mm. rti3 
60mm. S^SOOmCO^-T-^U^ • a— /U(sus430) CD^ 

3 1 t LTfcJ^ JblB^v^W^S (a— /U) Otetc. M 30 
[0 0 3 2] *58W^ffl^S#«4S«l 2 4X113 1 

i:^o 3(D±tai: % MfbSttMk ITOJR4 

^M/§ 4 3 XtTFifiS9i*«J« 4 4 12. DC^ ^ h a > 

[0033] ^mxm^^mm^mm 1 2 4±<jo*j8i 

WS^^L-C S iH 4 , PH 3 , H z &m\ MJJ 
*gAt . nl^f$l4 19tLXnM a-S i jf 
Sr. SbtCSiH*. GeH 4 , H 2 S:fflV\ 
!418i:UiS a-S i Gel*, MV^TS i 
H 4 , BF 3 , H2SrfflV\ pS*«*i4 1 7i Ltp 50 



WM^l 0-306372 

10 

Imc (ftttA) -SiWIBftiBrtUfcJSlil^n 
i p IrA'SrKtt. 8!^ 1 2 i B Ot^i U t n ft: 
1416, iS^l4 15MpS*##l4 14 
^ol2#@(7)t;^iiU 5gtC> S3S0^)nl 

4 13, _hSE i m a-SiGei^ila- 
S ii«Ilfrf»*itfc5 iSWftl4 1 2& 

p m^mtkm 411 ^^oi 3 # e mr/u&^ji u 

IS£jft,5fc<0^13:#V\, ££u n i pSrfifaSlHlftttl 

i*. n i p^<D«^RBSStt§t^-e«Ke< p i n 
gll^png^. n p^^lS^fcoTfcS 

[0 0 3 4] (SM«SIKSr>f ^Vf— A^^yi^^jffi 

[0 0 3 5] *1\ «J»^ £«1 2 4 trflHFiQfcK* 
(H**-f) H«»U i*«tt»El 2 4<hit« 
^1 2^0lBO««iaSi«r7 1 ^^--effl3£-r5r^ti«J: 

ro^F^ffittffij^ iftttftfiiftv^s 

300kQ^±fc;ft,k£&<. *f.*L<tt600kQ£JL±. 5E 
f££?£ L< 13800k Q«_b&;tXfc£&V\, 
[0 0 3 6] tll4 SrX^^>-^ (H^r-f ) 

-«»aft*ffl**-eittEU 1 1 4 fc 

RiKXSai 1 4rt{cr/i-^>'^^^*ALfc 0 ^/c, 

#mt^£^ 124£rfc-*14 -C3f3£offlffi{c 
[0 0 3 7] toft, ®1S (B**-f) tcj;9. 

^i4lO±i:, 38W#«IK4 2S:9faogW*c* 

[00 3 8] (HJfe^J 1 ) #HJ£0iI-ete. El 2 tcgl^o 
afifiSrfflv^fco ^<on, #ttt£fil2 4±(:i^ 

(lOnm) , il7^77^'>y^^/^^ 
1 (2 0 0 nm) . pHS»fi^!/3Vi (5nm) , 
nS7W7^^^y| (lOnm) . i 17^^ 
77^^^>^^'>^i (lOOnm) , pl» 
^fav-y^V-g (5nm) , nS7^77^^!)3> 
1 (lOnm) , i 17^7 7^^!^ (7 On 

m) . pIWS4'>y3>i (5nm) Sr«^«t«-r* 
r i: f^<t 9 h V //Hr/^Rftfc, 124i 
r— *ra££>fflffiv 0 &- l 20#;wh^v o ^+2 0/^ 



(7) 



W 10-306372 



11 

ti, TIB^JH (1) - (5) «£o~t\ 1 li^fil 
[0 0 3 9] 1 lTtf-f VhOSJBEffi^L-^ +2 0*1/ 

K -10 0^W-1 2 0^> 

[0 0 4 0] (1) »tttSfil2 4tt, T/l^+T-C 

(2) ^mtts« 1 2 4 £*t«^ i 2 1 (Df^comMmfi 

(3) X^^:/ (H^-f) "CK^^10- 6 Torr-& 

1 1 4 0>rt*r#*U iSK^114£L 
14rtC^#Af 1 1 l^T/U^* 



12 



10 



(4) 1:^12 511 f&S** 1 5com^^l90 c CtC 
*4i5f-a*SU»U^ 0 JBOTli*5*5tf*a700 A 

(5) MM m^-f) \c^^)^^iy^^(D4^r^\f 

t«Btil 2^0FflWt/l/7/WT^®IVs e 1 f 
£-120/101' h ^Vself <0*Vu htf^lSrttf)^ 1 KfBifetf) 

Vself=03^/Ub-eOJ5feKfc*5r:*o^: o JEtdttU 

KSEWKtrfli^T* #®£sei 2 4^epiD«EEv 0 

[004 1] 
[*1] 





(Torr) 


- 120 


1 x 10" B 


- 110 


2 x 10- 8 


- 100 


3 x 10" B 


- 80 


5 x 10 s 


- 60 


8 x 10 B 


- 40 


2 x 10" 4 


- 20 


5 x 10"" 


- 5,0,+ 5, + 20 


5 X 10 a 



[0 0 4 2] *5 LTf^fiKL^fiS*Sl J ?-^2001ux 
5 \Ctt^ 0 

[0043] s(-> ±i*tfci 1 m<n*mmffi,<z>mwm 

WMfc&J&tftl^ AMI. 5 (l0 0mW/cm z ) <D?t 

[0044] m5Rvtm6fi>bmf£&o (r— aou 

h-+ 1 0 ftfi«**^<0«MB#* 

tt6AiW^i(*i4 1 J&»b*Stf:S« 1 2 4fl!|K 

[0045] ^^y^T^m&^^-<i-^m^ 
HWt, JB*LT<6-f^KlJ:S a W(*Ji4 l^to?? 



[0 0 4 6] (HJ60«2) *HSfi«-Ctt. IU3(C^Lfc 
* * n -/Wtomtmmtii 3 l Sr»BH»iS-e * 5 n -/u 
. . ( Roll to Roll) JE£S#>W 3ris tf — 

^^asssrJB^-c, rmmm (1) - (e) maeo 

llS(D3tfif^ (*IWt«i:L-caHBf «» 

[0 0 4 7] SBFfttttJBU 2tt, TSBfS»^IIS*-f£or 

(1) MK2S9ttJLn-A'34 l^#ottb*tftJBfc 

«2£9ttiLM3 4K36SFU 03«{:n-;l/3 4 2, 
n-;u3 3 2 LTSS^IOt 5 o 3 1 

(2) ^mtts«3 *s«^3 5^cor-^«toc 
s*LT«*tt^ie»-rsfc»Ki, &«±&K3 i tmm 

f5#n-;i/3 4 1, 3 4 2, 3 3 1 io«tt>*3 3 2 <£>3t 

( 3 ) mtmm& 3 1 ^ism 3 5 1 



13 

(4) M&tf>"7 m^T) T^^^10- s Torr-& 

^i[:7;^y^^|AL> 3 X 1 0-*Torr<h 
Life. *fc. mm (O a ) »eUx l 0- 5 Torr£/<£3 

(5) t— # 1 f&®*U 5<Dffi^2 0 0^ 

(6) ^*tts«3 i «hit^3 stymie mmw 
tmstt U"CKftfca:j««R3 6 tei t> , #mtis^3 

[0 0 4 81 ±Ei h^iEfi^Lt, + 2 0 

*ff/UK + 5tfOWK 0 tit/Is h (T—X) , 

0 #>f, - 1 0 0 aff/U K - 1 1 0 hXtf- 1 2 

0 tf/u h Sixfco J«Bffi* l £ RWtc L 

[0 0 4 9] I 5 UtMLt 1 1 
2001ux ©**WT^^HI»«BE^jH3e»*SrH7^* 
i"o MtC, 5gW*®gl4 2CD_h(£. y 
— ^HlWJUTH*SffiS:?^fifcL. AMI. 5 (10 0m 
W/cm z ) 03t^T^T#feftfc*«JMIi*«rH 

8 lC7jk1r o 

[0 0 5 0] H7XWH8^e>*U«J:5^ «BE*«0 

««(^a-h)«:g|*je^-ffc». iJSWuS. 
[0 05 1] -fe/U7/Wr^«EE^>r^«!ltC 

^ - ^ *: £ < & o rt: a6 i Sfctt 5 0 

[0052] (sufiea 3 ) *jofc««:. m 3 tcig^ l/c 

[0053] mmmm&i 2 xm\**tzmm&&& 31^ 
*Em»fc««FU «sratte*«3 i^/m- • >r^tr- 

^v;M£«£L;/cflitt:. Hlfifi?i|2i:lRl«0*«^J:oT 
[0 0 5 4] fc*5. ^J£#J 2 CO^MS (5) fifettS^S 

*ti 5 ojf^B^ 180*0^13:^$ ti5 J: 5 Mb-* 1 4 
fcifllWJfPLfctttt, *)60«2<D3MI (l) - (5) £ 



(8) t&m^ 10-306372 

14 

[0 0 5 5] »W#«BPH«1>tC»V^Tv t»«t£ 

sE3i tmm^3 5 ^^n^iffi^iiitt^iotij 

^Lfc^^6, t/l/7/V7^fi^Ji*fi Vself =-15 

10 [00 5 6] ^5 ttM Lfcftjfi«**^£20m*3# 
(ci30cmrtJ-C§]t)ffiL. 2001ux 0^3t*TTT?BBift«BE 
£fil3£L;/cj?r > 0.46#/Uh±0.03^/Uhi:&»*ffiS: 
^Lfc 0 iJH*f»l4 1 cD±{cm^--* 

? 9— >B1«U-C*«»K«:»*U AMI. 5 (10 
0 mW/ c m 2 ) cO^t^WT^T^ttWfffi^^To^ £ r. 
)tt»¥t?7. 3±0. 2%<l:ffi^f 

[0057] ottkMi) iramffi 2 -cfflv^fcasjtte 

20 #J 2 £ ra«<D»«Rt^J«)R*8feS:fflv^ 

[00 5 8] ^5 LtM L^3tfi«**^«, 3zMM 

^z><D$mmx$tc 0 -commit mwmmm4 2&m 

30 fR^f «|4 l«ffild«4tSlflf*i«*»*l4 

s^ffti4 i<Dm^«j(ciiv^^*^ursKtt, * 

[0 0 5 9] (^ffi^4) *rBiafc«3<&*ra (4) 4r 
TIS^HH (4a) tC^ML, Sf^HI (5) (C^tt^S 

tt, 3l*«3^ra«oafi«At5*ft4:fflv^ 0 
[0 0 6 0] ^HH (4 a) >ft>t-ix^fOilK 

SrWAU 1 . 5 X 1 0~ 5 Torrfci L 

Ac 0 

[0061] ^mmm^is^^mmmmmmm^^^ 

^mttS^3 1 4r±6«^3 5 i:(DP^mi£Srm£Efh 
tctoraa^Lfe^r^ ir/u^/Wr^om^fitVsel 
-11 07$/Uh XibitZo 
[006 2] :5 ttf« U&3fejE«**-¥-«:*ifi« 3 

(dov^T, -frO iftlffij:, 0.057lf/uh«Ti:iSv>t> 
50 (DXhotio Sfc, ^ h^r^^ y-v^ijurft 



(9) 

15 

mfi&J&AU AMI. 5 (lOOmW/cm 2 ) <D% 
[00 6 3] rOit^^^^^ASS®^^®^ 

[0 0 6 4] ^mmzmm^nzmm^mftrnt^x 

4WMIS5, 18 4, 0 18m *S#?FJg5, 2 6 

Ww^mSo 20 
[0 0 6 5] 

«i±S*K<or— >^*c*ti--5«ffitt > -loo^h^Uio 30 

tcj:o"C, 4 ytW££Z^{*m^<o77 is 

[00 6 6] *5SWd £fttf. «St£S4S^m#: 

^{d*fUT-1007f?/u h^±0^/ub*K(ciSiJffll 

LTft£fcaw#«R*»ja-r * ^ t as-ct s 0 40 

[0 0 6 7] MM> ^M^itttf. :/n-;5fc«KJ;5 



10-306372 



16 



[1212] *»M^JSijo>f^VK'— 

m&mxhZo 

[ei 3] *&&<Dm<D>(*>'V—j*xs<y?&m(offl& 

[0 5] SUIi«iJcJ:o-CjBBe*<xfc*SttH-e*>S 0 
[0 6] «WlKiJ:oT«lft*nfc*MtB|-e*>So 

[07] ^5S^j 2 £ o rai^ $ titcft&mxfo z> 0 
[0 8] ^jte0fi2(ci e toTay^$tby L c^tt0-efe5o 

[«F*G>R9i] 

1 1 -f^tr-Ajsdfease 

111 jtf^agAW 

112 -Ttf-^tt:— 

113 tf— AiDit^a 

1 1 4 

12.35 *t«^ 

12 1 tf-Vtf— A 

122 ^— 

123 ^-^M8» 

1 2 4 8f£fl?ftS4g 
125 S«JPf»fflt— ^ 
12 6 MQM 

12 7 hmk* 

13 *$-C 

2 1 «lttiS-^liITO^ 

3 1 n-;^iH4S« 

3 2 mmvmm<D&mxfa*^-r$:m 

3 3 g«*KA^ 

3 3 1 u— /U 

3 3 2, 3 4 2 i£9 n — 

3 4 ssa&tti^ 

3 4 1 i£9 WlP-^ 
35 2 

4 1 *R¥*ttll 

411. 4i4>4i7 p m^mt^m 

412.415.418 i m^mttm 

413. 416. 419 nm^m&m 

4 2 sw^m^i 

4 3 kmm 

4 4 Tttasw^mBi 




aag-T-aiaas cv> 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



Bibliography 

(19) [Publication country] Japan Patent Office (JP) 

(12) [Kind of official gazette] Open patent official report (A) 

(11) [Publication No. ] JP, 10-306372, A 

(43) [Date of Publication] November 17, Heisei 10 (1998) 

(54) [Title of the Invention] The manufacturing method of ion beam 

spatter equipment and a semiconductor device, and the manufacturing 

method of photo-electric-conversion equipment 

(51) [International Patent Classification (6th Edition)] 

C23C 14/46 

14/56 

H01L 21/203 

31/04 

[FI] 

C23C 14/46 Z 
14/56 H 
H01L 21/203 S 
31/04 H 

[Request for Examination] Un-asking. 
[The number of claims] 26 
[Mode of Application] 0L 
[Number of Pages] 11 

(21) [Application number] Japanese Patent Application No. 10-43476 

(22) [Filing date] February 25, Heisei 10 (1998) 

(31) [Application number of the priority] Japanese Patent Application No. 
9-49028 

(32) [Priority date] Taira 9 (1997) March 4 

(33) [Country Declaring Priority] Japan (JP) 
(71) [Applicant] 

[Identification Number] 000001007 
[Name] Canon, Inc. 



[Address] 3-30-2, Shimo-maruko, Ota-ku, Tokyo 
(72) [Inventor (s)] 
[Name] Toyaraa Above 

[Address] Inside of 3-30-2, Shimo-maruko, Ota-ku, Tokyo Canon, Inc. 
(74) [Attorney] 
[Patent Attorney] 
[Name] **** Matter 1 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



Epitome 



(57) [Abstract] 

[Technical problem] The bad influence which a semi-conductor layer 
receives by the ion beam spatter is prevented, and the outstanding 
semiconductor device is manufactured. 

[Means for Solution] a. The exposure of 1st means to generate an ion 
beam and to turn this ion beam in the predetermined direction, and the 
ion beam turned in the b. aforementioned predetermined direction 2nd 
means to hold this target in the location which receives the exposure of 
this ion beam so that the spatter of this target may be carried out, c. 
3rd means to hold the conductive substrate which prepared the semi- 
conductor thin film layer for making said target component by which the 
spatter was carried out deposit, d. The manufacturing method of the 
semiconductor device using the ion beam spatter equipment which has 4th 
means to set the potential of said conductive substrate as non-grounding 
potential, and this equipment, and a list are provided with the 
manufacturing method of photo-electric-conversion equipment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] a. So that an ion beam may be generated and the spatter of the 
target may be carried out by the exposure of 1st means to turn this ion 
beam in the predetermined direction, and the ion beam turned in the b. 
aforementioned predetermined direction 2nd means to hold this target in 
the location which receives the exposure of this ion beam, c. Ion beam 



spatter equipment which has 3rd means to hold the conductive substrate 
which prepared the semi-conductor thin film layer for making said target 
component by which the spatter was carried out deposit, and 4th means to 
set the potential of the d. aforementioned conductivity substrate as 
non-grounding potential. 

[Claim 2] Said conductive substrate is ion beam spatter equipment 
according to claim 1 which is a long picture-like conductivity substrate. 
[Claim 3] Said 4th means is ion beam spatter equipment according to 
claim 1 which has a means to insulate said conductive substrate and 
ground. 

[Claim 4] Said 4th means is ion beam spatter equipment according to 
claim 1 which has a means to impress an electrical potential difference 
to this conductive substrate so that it may be set as the polarity as 
the potential to the ground of said thin film semiconductor layer front 
face with the same potential to the ground of said conductive substrate. 
[Claim 5] Said electrical potential difference is ion beam spatter 
equipment according to claim 4 set as -100 volts or more less than 0 
volt. 

[Claim 6] Said thin film semiconductor layer is ion beam spatter 
equipment according to claim 1 which is a semi-conductor layer with 
semi-conductor junction. 

[Claim 7] Said thin film semiconductor layer is ion beam spatter 
equipment according to claim 1 which is a semi-conductor layer with the 
semi-conductor junction formed with non-single crystal silicon. 
[Claim 8] Said thin film semiconductor layer is ion beam spatter 
equipment according to claim 1 which is a semi-conductor layer with the 
pin junction formed with an amorphous silicon, microcrystal silicon, or 
polycrystalline silicon, nip junction, pn junction, or np junction. 
[Claim 9] a. The process which arranges a target in the location where 
the ion beam in ion beam spatter equipment is irradiated, b. in the 
location which the target component generated from said target in said 
ion beam spatter equipment deposits By generating the process and c. ion 
beam which arrange the conductive substrate which prepared the thin film 
semiconductor layer, and turning this ion beam in the predetermined 
direction Irradiate this ion beam and the spatter of this target is 
carried out to said target. So that said conductive substrate may become 
non-grounding potential during the period which is the manufacturing 
method of the semiconductor device which has the process which makes 
said target component deposit on said thin film semiconductor layer, and 
said target component deposits at least The manufacturing method of the 
semiconductor device characterized by setting up the potential of said 



conductive substrate. 

[Claim 10] Said conductive substrate is the manufacturing method of the 
semiconductor device according to claim 9 which is a long picture-like 
conductivity substrate. 

[Claim 11] The manufacturing method of the semiconductor device 
according to claim 9 which sets up the potential of said conductive 
substrate by insulating said conductive substrate and ground. 
[Claim 12] The manufacturing method of the semiconductor device 
according to claim 9 which impresses an electrical potential difference 
to this conductive substrate so that it may be set as the polarity as 
the potential to the ground of said thin film semiconductor layer front 
face with the same potential to the ground of said conductive substrate. 
[Claim 13] Said electrical potential difference is the manufacturing 
method of the semiconductor device according to claim 12 set as -100 
volts or more less than 0 volt. 

[Claim 14] Said thin film semiconductor layer is the manufacturing 
method of the semiconductor device according to claim 9 which is a semi- 
conductor layer with semi-conductor junction. 

[Claim 15] Said thin film semiconductor layer is the manufacturing 
method of the semiconductor device according to claim 9 which is a semi- 
conductor layer with the semi-conductor junction formed with non-single 
crystal silicon. 

[Claim 16] Said thin film semiconductor layer is the manufacturing 
method of the semiconductor device according to claim 9 which is a semi- 
conductor layer with the pin junction formed with an amorphous silicon, 
microcrystal silicon, or polycrystalline silicon, nip junction, pn 
junction, or np junction. 

[Claim 17] The manufacturing method of the semiconductor device 
according to claim 9 which forms the transparence electric conduction 
film by deposition of said target component. 

[Claim 18] a. The process which arranges a target in the location where 
the ion beam in ion beam spatter equipment is irradiated, b. The process 
which arranges the conductive substrate which prepared the thin film 
semiconductor layer in the location which the target component generated 
from said target in said ion beam spatter equipment deposits, c. by 
generating an ion beam and turning this ion beam in the predetermined 
direction Irradiate this ion beam and the spatter of this target is 
carried out to said target. So that said conductive substrate may become 
non-grounding potential during the period which is the manufacturing 
method of the semiconductor device which has the process which makes 
said target component deposit on said thin film semiconductor layer., and 



said target component deposits at least The manufacturing method of the 
photo-electric-conversion equipment characterized by setting up the 
potential of said conductive substrate. 

[Claim 19] Said conductive substrate is the manufacturing method of the 
photo-electric-conversion equipment according to claim 18 which is a 
long picture-like conductivity substrate. 

[Claim 20] The manufacturing method of the photo-electric-conversion 
equipment according to claim 18 which sets up the potential of said 
conductive substrate by insulating said conductive substrate and ground. 
[Claim 21] The manufacturing method of the photo-electric-conversion 
equipment according to claim 18 which impresses an electrical potential 
difference to this conductive substrate so that it may be set as the 
polarity as the potential to the ground of said thin film semiconductor 
layer front face with the same potential to the ground of said 
conductive substrate. 

[Claim 22] Said electrical potential difference is the manufacturing 
method of the photo-electric-conversion equipment according to claim 21 
set as -100 volts or more less than 0 volt. 

[Claim 23] Said thin film semiconductor layer is the manufacturing 
method of the photo-electric-conversion equipment according to claim 18 
which is a semi-conductor layer with semi-conductor junction. 
[Claim 24] Said thin film semiconductor layer is the manufacturing 
method of the photo-electric-conversion equipment according to claim 18 
which is a semi-conductor layer with the semi-conductor junction formed 
with non-single crystal silicon. 

[Claim 25] Said thin film semiconductor layer is the manufacturing 
method of the photo-electric-conversion equipment according to claim 18 
which is a semi-conductor layer with the pin junction formed with an 
amorphous silicon, microcrystal silicon, or polycrystalline silicon, nip 
junction, pn junction, or np junction. 

[Claim 26] The manufacturing method of the photo-electric-conversion 
equipment according to claim 18 which forms the transparence electric 
conduction film by deposition of said target component. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing 
method of a semiconductor device and photo-electric-conversion equipment 
at the ion beam spatter equipment with which it has been improved for 
forming the electric conduction film on a thin film semiconductor layer 
with semi-conductor junctional zones made to form with non-single 
crystal silicon, such as photo-electric-conversion equipments, such as a 
solar battery, the Rhine photosensor, or an area photosensor, or a thin 
film semiconductor layer which constitutes a thin film transistor 
especially an amorphous silicon, microcrystal silicon, or 
polycrystalline silicon, such as a pin junction layer, and a nip 
junctional zone, a pn junction layer, and a list. 
[0002] 

[Description of the Prior Art] After a thin film semiconductor prepares 
a thin film semiconductor layer on the substrate which prepared the 
electric conduction film, on this thin film semiconductor layer, it 
forms the electric conduction film and is component-ized. For example, 
photo-electric-conversion equipments, such as an above-mentioned 
photovoltaic cell, prepare a thin film semiconductor layer which was 
mentioned above on the substrate with a conductive front face, and the 
transparence electric conduction film is further formed on this thin 
film semiconductor layer. 

[0003] Conventionally, electric conduction film, such as transparence 
electric conduction film, was formed on the thin film semiconductor 
layer by vacuum deposition or the DC magnetron sputtering method. 
[0004] For example, as an ingredient of this transparence electric 
conduction film used in the photovoltaic cell by which a semi-conductor 
layer is formed through a reflecting layer on a conductive substrate, 
and the transparence electric conduction film is further formed on it, 
In 203, Sn02, ZnO, IT0 (indium stannic acid ghost), etc. are usually 
known, and there are a vacuum deposition method, a spatter, a CVD method, 
a spray method, etc. as the formation approach. Also in this, especially 



the ITO transparence electric conduction film is excellent in that 
transmission, conductivity, and an etching property, and is used best. 
As the formation approach of this ITO film, the DC magnetron sputtering 
method is widely used from a predominance from the field of the property 
of the formed film, and a predominance in the field of productivity. 
[0005] In order for the above-mentioned photovoltaic cell to generate 
electromotive force efficiently, the transparence electric conduction 
film with more high permeability is required more by low resistance. 
However, it is extent 10A of rates of sedimentation, and more than sec. 
that was excellent in mass-production nature by making substrate 
temperature at the time of membrane formation into comparatively low 
230-degree-C or less extent, for example. When the 500A - about 1000A 
transparence electric conduction film which is the thickness for which 
it was suitable as transparence electric conduction film on a conductive 
substrate / reflecting layer / semi-conductor layer is formed, only the 
transparence electric conduction film whose sheet resistance is at most 
50ohms / ** extent is obtained. 

[0006] Moreover, the membrane formation approach of the transparence 
electric conduction film by the ion beam spatter indicated by the 
publication-number No. 331413 [ seven to ] official report is proposed. 
According to the publication of an above-mentioned open specification, 
special compound semiconductors, such as the gay junction CuInSe2, are 
used as a semi-conductor layer. However, in applying this approach to 
the electric conduction film formation on the thin film semiconductor 
layer which has amorphous nip junction, for example, it became clear by 
experiment of this invention person that the following technical 
problems occur. 

[0007] According to the experiment of this invention person, on the thin 
film semiconductor layer on the conductive substrate in which a 
photovoltaic cell is made to form namely, by the ion beam spatter When 
electric conduction film, such as transparence electric conduction film, 
is formed, it goes to the front face of this thin film semiconductor 
layer from this conductive substrate, and it is a direct current (this 
current), what is depended on the flow of the negative charge from the 
front face of a thin film semiconductor layer to a conductive substrate 
is presumed — having — it flowed, consequently electrically [ this 
thin film semiconductor layer ], the current concentrated, it flowed 
into the weak part (a perimeter — comparing — low — a part [ **** ]), 
and causing [ in that part ] -destruction (short) ** became clear. For 
this reason, the function as a photovoltaic cell fell and was worsening 
the stability with the passage of time in further prolonged use. 



[0008] According to this invention person' s knowledge based on the 
experiment mentioned above, it became clear that the above-mentioned 
short cause was as follows. Namely, after using roll-like stainless 
steel and preparing a thin film semiconductor layer in the shape of a 
roll on this as a conductive substrate especially When the transparence 
electric conduction film is formed by the ion beam spatter on this thin 
film semiconductor layer, Since the support roll for stabilizing the 
supporter for supporting roll-like stainless steel and conveyance etc. 
is constituted by conductive members, such as a metal, Roll-like 
stainless steel will be grounded as a result by contact between these. 
For this reason, at the time of an ion beam spatter, electric field 
arise between the potential by the side of a thin film semiconductor 
layer front face, and the ground potential of a conductive substrate, 
flowing intensively toward a semi-conductor layer front face through the 
low resistance part where this electric field are impressed to a thin 
film semiconductor layer, and the current exists in this thin film 
semiconductor layer from a conductive substrate — it came out. 
[0009] An ion beam spatter has the strong energy of the plasma as 
compared with DC magnetron sputtering etc. Therefore, the depression of 
the photovoltaic cell by the above-mentioned current poses a bigger 
problem. The plasma damage furthermore given to a semi-conductor layer 
also poses a problem. 
[0010] 

[Problem (s) to be Solved by the Invention] The purpose of this invention 
is to provide the improved ion beam spatter equipment which controlled 
above-mentioned short generating, and a list with the manufacturing 
method of a semiconductor device and photo-electric-conversion equipment. 
[0011] Furthermore, another purpose of this invention is to provide the 
improved ion beam spatter equipment which mitigated the plasma damage to 
the semi-conductor layer by the ion at the time of an ion beam spatter, 
and made it possible to carry out continuation conveyance of the 
conductive roll-like substrate suitable for mass production method, and 
a list with the manufacturing method of a semiconductor device and 
photo-electric-conversion equipment. 

[0012] Moreover, the magnitude of particle size is uniform, distribution 
of a particle is dense, and it is low resistance, and another purpose of 
this invention is high permeability, it is excellent in acid resistance 
and alkali resistance, and is excellent in thermal resistance, and is to 
offer the manufacturing method of the semiconductor device which 
prepared this transparence electric conduction film in the ion beam 
spatter equipment list which made it possible to form the stable 



transparence electric conduction film to long-terra use, and photo- 
electric-conversion equipment. 
[0013] 

[Means for Solving the Problem] This invention so that a. ion beam may 
be generated and the spatter of the target may be carried out by the 
exposure of 1st means to turn this ion beam in the predetermined 
direction, and the ion beam turned in the b. aforementioned 
predetermined direction 2nd means to hold this target in the location 
which receives the exposure of this ion beam, c. The ion beam spatter 
equipment which has 3rd means to hold the conductive substrate which 
prepared the semi-conductor thin film layer for making said target 
component by which the spatter was carried out deposit, and 4th means to 
set the potential of the d. aforementioned conductivity substrate as 
non-grounding potential is offered. 

[0014] Moreover, the process to which this invention arranges a target 
in the location where the ion beam in a. ion beam spatter equipment is 
irradiated, b. in the location which the target component generated from 
said target in said ion beam spatter equipment deposits By generating 
the process and c. ion beam which arrange the conductive substrate which 
prepared the thin film semiconductor layer, and turning this ion beam in 
the predetermined direction Irradiate this ion beam and the spatter of 
this target is carried out to said target. So that it may have the 
process which makes said target component deposit on said thin film 
semiconductor layer and said conductive substrate may become non- 
grounding potential during the period which said target component 
deposits at least The manufacturing method of the semiconductor device 
characterized by setting up the potential of said conductive substrate 
and the manufacturing method of photo-electric-conversion equipment are 
offered. 
[0015] 

[Embodiment of the Invention] 

(Equipment which carries out ion beam spatter formation of the 
transparence electric conduction film) Drawing 1 is the outline block 
diagram showing an example of the ion beam spatter equipment which 
carries out ion beam spatter formation of the transparence electric 
conduction film concerning this invention. 

[0016] In drawing 1 , the equipment of this invention accelerates the 
argon gas installation tubing 111, the ionization heater 112 which 
excites the introduced argon gas to ion, and generating ion in the shape 
of a beam. It is arranged in the ion beam generator 11 equipped with the 
accelerator 113 made to carry out outgoing radiation in the 



predetermined direction in the vacuum chamber 114, and the location 
which receives the exposure of the ion beam 121 of said predetermined 
direction. In order to make the target 122 in which a spatter is carried 
out by the exposure of this ion beam 121, and said target component 123 
by which the spatter was carried out deposit The heater 125 for 
substrate heating which heats the conductive substrate 124 which formed 
the thin film semiconductor layer 41 of lower ** illustrated to arranged 
drawing 4 , and this conductive substrate 124, and the thermocouple 127 
for temperature control in the deposition room 12 and list which it had 
in the vacuum chamber 126 during the deposition period of said target 
component 123 In order to insulate said conductive substrate 124 
electrically to a ground, it is ion beam spatter equipment which has 
SUWITCHI 13 set as opening. Opening of this SUWITCHI 13 insulates 
between said conductive substrates 124 and ground potentials, and 
membrane formation of the transparence electric conduction film 42 
illustrated on the thin film semiconductor layer 41 at drawing 4 of 
lower ** is carried out. 

[0017] Drawing 2 is illustrating another mode of this invention 
equipment. The equipment illustrated to drawing 2 accelerates the argon 
gas installation tubing 111, the ionization heater 112 which makes ion 
excite the argon gas made to introduce, and generating ion in the shape 
of a beam. It arranges in the ion beam generator 11 equipped with the 
accelerator 113 made to carry out outgoing radiation in the 
predetermined direction in the vacuum chamber 114, and the location 
which receives the exposure of the ion beam 121 of said predetermined 
direction. In order to make the target 122 in which a spatter is carried 
out by the exposure of this ion beam 121, and said target component 123 
by which the spatter was carried out deposit The heater 125 for 
substrate heating which heats the conductive substrate 124 which formed 
the thin film semiconductor layer 41 illustrated to arranged drawing 4 , 
and this conductive substrate 124, and the thermocouple 127 for 
temperature control in the deposition room 12 and list which it had in 
the vacuum chamber 126 during the deposition period of said target 
component 123 It is ion beam spatter equipment which has an electrical- 
potential-difference impression means 21 to set said conductive 
substrate 124 as the -100-volt or more range of less than 0 volt to a 
ground. 

[0018] Moreover, by another example of this invention, it can fix to the 
substrate electrode holder of the insulating insulator which was able to 
be done with the non-illustrated alumina, and, thereby, the conductive 
substrate 124 can insulate the conductive substrate 124 electrically to 



the ground potential of vacuum chamber 126 grade. 

[0019] the potential condition of said thin film semiconductor layer 41 
front face of the electrical-potential-difference impression means 21 in 
drawing 2 is minus potential to a ground during an ion beam spatter 
period — being based — said conductive substrate 124 — a ground 
receiving — the -100-volt or more range of less than 0 volt — 
desirable — the -60-volt or more range of less than 0 volt -40-volt or 
more the electrical potential difference of the range of less than 0 
volt can be impressed especially preferably. Consequently, the 
transparence electric conduction film 42 illustrated on the thin film 
semiconductor layer 41 at drawing 4 of lower ** is formed. 
[0020] Moreover, when the electrical potential difference impressed to 
said conductive substrate 124 by said electrical-potential-difference 
impression means 21 became large at the minus side exceeding -100 volts 
according to the experiment of this invention person, it became clear 
that the plasma damage to semi-conductor layer 41 front face occurred. 
[0021] Drawing 3 illustrates another mode of this invention. In drawing 

3 , the roll-like conductivity substrate 31 currently fabricated with 
metal roll objects, such as roll-like stainless steel, is conveyed 
continuously or in step along the direction of **** 32. The bearing in 
the substrate carrying-in room 33 set as the vacua (not shown) is fixed, 
and the point of this roll-like conductivity substrate 31 is rolled 
round by the rolling-up roll 331. On the other hand, the bearing (not 
shown) of the substrate taking-out room 34 set as the vacua is fixed, 
and the back end section of the roll-like conductivity substrate 31 is 
beforehand wound around the delivery roll 341. The delivery rolls 332 
and 342 which the driving source (not shown) which drives each bearing 
is prepared in the substrate taking-out room 34 and the substrate 
carrying-in room 33, and make regularity horizontally tension of the 
roll-like conductivity substrate 31 under migration are formed. It is 
connected by the non-illustrated gas gate between the deposition room 35 
and the substrate carrying-in room 33 and between the deposition room 35 
and the substrate taking-out room 34, and a substrate 31 can touch them 
no longer at atmospheric air. 

[0022] As a roll-like conductivity substrate 31 used by this invention, 
the thin film semiconductor layer 41 of lower ** illustrated to drawing 

4 is preferably formed on this roll-like conductivity substrate 31 by 
using the Rolle Thu Rolle method indicated by the Provisional- 
Publication-No. No. 43413 [ 57 to ] official report, the publication- 
number No. 299823 [ four to ] official report, etc. , and its equipment. 
[0023] The Rolle Thu Rolle method used by this invention, and its 



equipment By passing two or more membrane formation rooms which made 
this roll-like conductivity substrate become independent with 
nonprol iteration junction means, such as a gas gate means, during 
continuation conveyance of a roll-like conductivity substrate They are 
the approach of forming continuously a thin film semiconductor layer 
with semi-conductor junctional zones made to form with non-single 
crystal silicon, such as an amorphous silicon, microcrystal silicon, or 
polycrystalline silicon, such as a pin junction layer, and a nip 
junctional zone, a pn junction layer, on a roll-like conductivity 
substrate, and its equipment. 

[0024] Membrane formation of the transparence electric conduction film 
42 is carried out at the thin film semiconductor layer 41 top in the 
deposition room 35 of the ion beam spatter equipment with which the 
roll-like conductivity substrate 31 with which this thin film 
semiconductor layer 41 is formed consists of an ion beam generator (not 
shown) and a deposition room 35. What was used in the example 
illustrated to above-mentioned drawing 1 and 2, and the same thing can 
be used for an ion beam generator and the deposition room 35. 
[0025] In the equipment illustrated to drawing 3 , in order to insulate 
said conductive substrate 31 electrically to a ground during the 
deposition period of the target component 352 produced by the spatter of 
a target 351, by this example, the insulating polyimide film (not shown) 
is beforehand stuck on the front face of each rolls 341, 342, 331, and 
332 in contact with the conductive substrate 31 with the double-sided 
tape. Thereby, the conductive substrate 31 was insulated to the 
potential of the ion beam spatter equipment 35 grade connected to the 
ground. As an electric insulation means, the insulating material which 
consists of resin, such as Teflon, paper, etc. may be stuck on the front 
face of each rolls 341, 342, 331, and 332 besides a ****. Moreover, 
insulating materials, such as paint, may be applied to the front face of 
each rolls 341, 342, 331, and 332. Moreover, resin, such as Teflon, may 
be infiltrated into the front face of each rolls 341, 342, 331, and 332. 
Furthermore, the thing made of resin, such as Teflon and Dirline, may be 
used as a bearing (not shown) of the revolving shaft of each rolls 341, 
342, 331, and 332. Moreover, some of these means may be combined. 
[0026] Moreover, in the equipment illustrated to drawing 3 , said 
conductive substrate 31 is connectable with non-grounding potential 
during the deposition period of the target component 352. The applied 
voltage to the conductive substrate 31 by the electrical-potential- 
difference impression means 21 in this case is good to set it as the - 
100-volt or more range of less than 0 volt of the self-bias potential 




between the conductive substrate generated at the time of an ion beam 
spatter, and ground potential, and this potential. The electrical 
potential difference from this electrical-potential-difference 
impression means is not limited to direct current voltage, and may 
superimpose alternating voltage, RF electrical potential difference, etc. 
on direct current voltage. 

[0027] The ion source of hot cathode electron impact can be used for ion 
beam generating of above-mentioned drawing 1 , drawing 2 , and the ion 
beam spatter equipment in the example of the illustration to drawing 3 . 
Into the deposition room 12 or 35, incidence of the generated ion beam 
is carried out to the target aslant arranged to an ion beam, and it 
carries out the spatter of the target. As a target, the pellet (for In 
203, 90wt%-SnO2 is a 10wt(s)% mixed sintered compact) of ITO can be used. 
The relative density of a pellet has [ that what is necessary is just 
65% or more ] 80% or more of still more preferably good thing 70% or 
more preferably. 

[0028] As an ingredient of the above-mentioned target, Sn02, In203, ZnO, 
etc. may be used in addition to ITO. Moreover, instead of the target 
using an oxide which was mentioned above, the metal pellet of InSn or Zn 
can be used and a transparent conductive oxide film can be formed by 
this, using oxygen as reactant gas. 

[0029] Moreover, the conductive substrate 124, 31 and the deposition 
room 12, or the electrical potential difference between 35 is the above- 
mentioned self-bias during the period which has deposited the 
transparence electric conduction film 42. It is measured by the 
voltmeter as Vself. it is set to a self-bias electrical potential 
difference (Vself) and -100 V<=Vself<0 V — as — spatter conditions (an 
ion beam current (preferably 1A-500A) — ) A membrane formation pressure 
(preferably 3x10 -5 - lxlO-2Torr), oxygen tension (preferably 0 - 5x10- 
4Torr), It is good to choose the distance between a conductive substrate 
and a target (preferably 50mm - 800mm), the drawer electrical potential 
difference (preferably 0. 2-30kV) of ion, etc. in order to mitigate more 
the plasma damage to the semi-conductor layer by ion Vself desirable — 

-60 V<Vself<0 V — further — desirable 40 V<Vself<0 V It is good to 

choose spatter conditions (an ion beam current, a membrane formation 
pressure, the distance between a substrate and a target, drawer 
electrical potential difference of ion, etc.) so that it may become. 
[0030] Moreover, as a heater 125 for substrate heating for heating the 
conductive substrate 124 or 31 during a membrane formation period, a 
sheath heater, an infrared lamp, etc. can be used, and it controls by 
the equipment of this invention so that the indicated value of the 



thermocouple 127 installed in right above [ of the conductive substrates 
124 or 31 ] becomes fixed. 

[0031] The thing which carries out annealing processing of the front 
face of the stainless plate (sus430) of 0. 2mm in thickness, and 50mm 
angle into inert gas as a conductive substrate 31 used by this invention 
and which carried out BA (bright annealing; bright annealing) processing, 
Although what carried out BA processing of the front face of a stainless 
steel roll (sus430) with the thickness of 0.2mm, a width [ of 360mm ], 
and a die length of 300m can be used, in this invention, it is not 
limited to these things. As surface treatment, it is not limited to the 
above-mentioned BA processing, and the split-face-ized thing (for 
example, No. 2D steel plate) to depend on having made the concave convex 
muscle form in a front face by heat treatment and acid-washing 
processing after cold rolling can be used. Moreover, as a conductive 
substrate 31, a zinc steel plate, an aluminum plate (roll), the plastic 
film (tape) that carried out galvanized steel sheet (roll) metallurgy 
group plating can be used other than the above-mentioned stainless plate 
(roll). 

[0032] The reflecting layer 43 formed by metal membranes, such as 
aluminum film, a silver film, nickel film, and a copper film, may be 
formed in the conductive substrate 124 used by this invention, or the 
front face of 31. On this reflecting layer 43, the transparence electric 
conduction film 44, such as zinc-oxide film and ITO film, may accumulate. 
As for these reflecting layers 43 and the substrate transparence 
electric conduction film 44, it is desirable that membranes are formed 
by the DC magnetron sputtering method. 

[0033] The thin film semiconductor layer 41 on the conductive substrate 
124 used by this invention can use a eel with pin junction as plurality, 
for example, a tandem, or a triple component. For example, the semi- 
conductor layer for photovoltaic cells preferably used in this invention 
is formed by the plasma-CVD method, namely, — as ingredient gas SiH4, 
PH3, and H2 — using — power — supplying — It is n mold as a n-type- 
semiconductor layer 419. SiH4, GeH4, and H2 are further used for an a-Si 
layer. It is i mold as an i-type semiconductor layer 418. In an a-SiGe 
layer, SiH4, BF3, and H2 are used continuously. The 1st nip eel which 
carried out sequential formation of the p mold muc (microcrystal)-Si 
layer as a p type semiconductor layer 417 is prepared. Then, the 
laminating of the 2nd eel which has the n-type-semiconductor layer 416, 
the i-type semiconductor layer 415, and the p type semiconductor layer 
414 as a eel of a two-layer eye is carried out. Furthermore, the 3rd n- 
type-semiconductor layer 413, the above-mentioned i mold The laminating 



of the 3rd eel with the i-type semiconductor layer 412 and the p type 
semiconductor layer 411 which are a semi-conductor layer which changed 
the a-SiGe layer into the i mold a-Si layer is carried out. The semi- 
conductor layer for triple mold photovoltaic cells which used this 3rd 
eel as the top eel, and carried out the laminating is mentioned. This 
thin film semiconductor layer 41 is not restricted to amorphous one, a 
microcrystal, or polycrystal. Moreover, the count which piles up nip 
should just be one or more. Furthermore, as a thin film semiconductor 
layer 41, it may not be limited to the configuration of nip junction, 
and you may be various zygotes, such as pin junction, and pn junction, 
np junction. 

[0034] (How to carry out ion beam spatter formation of the transparence 
electric conduction film) How to form the transparence electric 
conduction film hereafter using the equipment illustrated to drawing 1 
is explained according to a production procedure. 
[0035] First, it checked that the substrate 124 was electrically 
insulated to a ground by equipping the substrate electrode holder made 
from an insulator (not shown) with a substrate 124, and measuring the 
electric resistance between the conductive substrate 124 and the 
deposition room 12 with a circuit tester first. Although it is desirable 
since 800k or more ohms of resistance at this time can lessen the 
current which flows the more the more it is high, there should just be 
still more preferably more than 600komega preferably that there should 
just be 300k or more ohms. 

[0036] Next, after decompressing ** 114 to the suitable degree of vacuum 
with the vacuum pump (not shown) and considering as the high vacuum room 
114, argon gas was introduced in this high vacuum room 114. Moreover, 
the conductive substrate 124 was heated to temperature predetermined at 
a heater 14 at this time. 

[0037] Then, the opening of an argon flow rate and/or an exhaust air 
bulb having adjusted the drawer electrical potential difference of the 
ion beam current of an ion gun, and ion etc. , and this having adjusted 
the membrane formation pressure, and maintaining a desired self-bias 
electrical potential difference according to a power source (not shown), 
on the front face 41 of a substrate 124, i.e., a thin film semiconductor 
layer, it formed so that it might become the thickness of a request of 
the transparence electric conduction film 42. 

[0038] (Example 1) The equipment of illustration was used for drawing 2 
in this example. On the conductive substrate 124, a plasma-CVD method is 
used beforehand. Under the present circumstances, n mold amorphous 
silicon layer (lOnm), i mold amorphous silicon germanium layer (200nm), 



p mold microcrystal silicon layer (5nm), n mold amorphous silicon layer 
(lOnm), i mold amorphous silicon germanium layer (lOOnm), The triple eel 
was prepared by depositing p mold microcrystal silicon layer (5nm), n 
mold amorphous silicon layer (lOnm), i mold amorphous silicon layer 
(70nm), and p mold microcrystal silicon layer (5nm) in order. The 
electrical potential difference VO of a during [ the conductive 
substrate 124 and a ground ] was changed to the electrical potential 
difference of the 11 following points which is the range of -120 volt 
<=V0 <=+20 volt, the transparence electric conduction film was formed, 
each transparence electric conduction film was prepared, and 11 sorts of 
photovoltaic cells (component which functions as a solar battery) were 
produced according to following procedure (1) - (5). 
[0039] As an electrical-potential-difference value of 11 points, +20 
volts, +5 volts, 0 volt (ground), -5 volts, -20 volts, -40 volts, -60 
volts, -80 volts, -100 volts, -100 volts, and -120 volts were chosen. 
[0040] (1) The conductive substrate 124 was fixed to the substrate 
electrode holder (not shown) of the insulating insulator which was able 
to be done with the alumina. 

(2) When the electric resistance between the conductive substrate 124 
and the deposition room 12 was measured with the circuit tester, 
resistance showed the base of Mohms, and it checked that the substrate 
124 was electrically insulated to a ground to be sure. 

(3) After exhausting the inside of ** 114 and considering as the high 
vacuum room 114 until the degree of vacuum became a 10-6Torr base with 
the vacuum pump (not shown), argon gas was introduced from the gas 
installation tubing 111 in this ** 114. 

(4) The output control of the heater 125 was carried out so that the 
indicated value of a thermocouple 15 might become 190 degrees C. In 
addition, it was made for thickness to become 700 ** in general. 

(5) The self-bias electrical potential difference Vself between the 
conductive substrate 124 and the deposition room 12 was set as the table 
1 of -120 volt <=Vself<0 volt within the limits as the publication by a 
power source's (not shown) adjusting the drawer electrical potential 
difference of the ion beam current of an ion gun, and ion etc. , and 
adjusting a membrane formation pressure by opening accommodation of an 
argon flow rate and/or an exhaust air bulb as the following table 1. 
Moreover, floating was short-circuited during membrane formation and 
membrane formation by Vself=0 volt was also performed. Furthermore, 
membrane formation while impressing the applied voltage V0 to the 
conductive substrate 124 in 0 volt <V0 <=+20 volt was also performed 
using DC power supply. 



[0041] 
[Table 1] 
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- 120 


1 x 10" E 


- 110 


2 x 10" 6 


- 100 


3 x 10- 8 
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- 60 


8xlO' B 


- 40 


2 x 10" 4 


- 20 


5 x 10" 4 


- 5,0,+ 5, + 20 


| 5X10" 8 



[0042] In this way, 2001ux(es) of the created photovoltaic cell (looks) 
The measurement result of the open circuit voltage under a fluorescent 
lamp is shown in drawing 5 . 

[0043] Furthermore, a silver paste is screen-stenciled on the front face 
of the transparence electric conduction film 42 of 11 sorts of solar 
batteries mentioned above, a current collection electrode is formed in 
it, and the photoelectric conversion efficiency acquired under the 
optical exposure of AMI. 5 (100 mW/cm2) is shown in drawing 6 . 
[0044] In the case where an electrical potential difference is 0 bolt 
(ground) -+10 volt, drawing 5 and drawing 6 show that the function of a 
photovoltaic cell falls remarkably. It concentrates on a weak part 
electrically, and flows, and this is considered for [ of the semi- 
conductor layer 41 ] causing destruction (short) in the part, in case 
the negative charge generated on semi-conductor layer 41 front face 
flows toward the conductive substrate 124 side from the semi-conductor 
layer 41. 

[0045] Moreover, if a self-bias electrical potential difference becomes 
large too much at a minus side, the function of a photovoltaic cell will 
fall (when becoming large more at a minus side exceeding -100 volts). 
Especially, the fall of the open circuit voltage in a low illuminance is 
remarkable. This cause is considered because the plasma damage to the 
semi-conductor layer 41 by the ion coming flying became large. 
[0046] (Example 2) In this example, 11 sorts of photovoltaic cells 
(component which functions as a solar battery) were produced according 
to following procedure (1) - (6) using the ion beam spatter equipment of 
the roll two roll (Roll to Roll) format which can carry out continuation 
conveyance of the conductive substrate 31 of the shape of a long roll 



shown in drawing 3 . 

[0047] The transparence electric conduction film 42 was formed on the 
thin film semiconductor layer 41 according to the following production 
procedure. 

(1) The substrate send room 34 was equipped with the conductive 
substrate 31 which prepared the triple eel like the example 1 twisted 
around the substrate delivery roll 341, and it twisted around the 
substrate rolling-up roll 331 through the roll 342 and the roll 332 like 
drawing 3 . 

(2) The conductive substrate 31 stuck the insulating polyimide film on 
the front face of each rolls 341, 342, 331, and 332 in contact with the 
conductive substrate 31 with the double-sided tape, in order to insulate 
electrically to the ground potential of deposition room 35 grade. 

(3) When the electric resistance between the conductive substrate 31 and 
the deposition room 35 was measured with the circuit tester, resistance 
showed the base of Mohms and it checked that the substrate 31 was 
electrically insulated to a ground to be sure. 

(4) After exhausting an ion beam generating room (not shown), argon gas 
was introduced into this ** and it was referred to as 3xlO-4Torr, until 
the degree of vacuum became a 10-6Torr base with the vacuum pump (not 
shown). Moreover, oxygen gas was introduced so that an oxygen (02) 
partial pressure might serve as lxlO-5Torr. 

(5) The output control of the heater 14 was carried out so that the 
indicated value of a thermocouple 15 might become 200 degrees C. 
Conveyance of the conductive substrate 31 was started 1 hour after 
generation of heat at a heater 14. The substrate bearer rate at this 
time could be per minute 50cm. 

(6) To the conductive substrate 31 and ground potential, in -120 volts - 
+20 volts, the electrical-potential-difference value of the 11 following 
points was chosen, and every electrical-potential-difference value was 
formed by DC power supply 36 prepared as an electrical-potential- 
difference impression means between the conductive substrate 31 and the 
deposition room 35. 

[0048] As an electrical-potential-difference value of the 11 above- 
mentioned points, +20 volts, +5 volts, 0 volt (ground), -5 volts, -20 
volts, -40 volts, -60 volts, -80 volts, -100 volts, -110 volts, and -120 
volts were chosen. The membrane formation pressure was made to be the 
same as that of an example 1. 

[0049] In this way, 2001ux(es) of 11 sorts of created photovoltaic cells 
The measurement result of the open circuit voltage under a fluorescent 
lamp is shown in drawing 7 . Furthermore, on the transparence electric 



conduction film 42, a silver paste is screen-stenciled, a current 
collection electrode is formed, and the photoelectric conversion 
efficiency acquired under the optical exposure of AMI. 5 (100 mW/cm2) is 
shown in drawing 8 . 

[0050] In the case where an electrical potential difference is 0 bolt 
(ground) -+10 volt, the function as a solar battery was falling 
remarkably so that drawing 7 and drawing 8 might show. In case the 
charge generated on thin film semiconductor layer 41 front face flows 
toward the conductive substrate 31 side from the thin film semiconductor 
layer 41, it concentrates on a weak part electrically and flows, and 
this cause is considered in order [ of the thin film semiconductor layer 
41 ] to cause destruction (short) in that part. 

[0051] Moreover, if a self-bias electrical potential difference becomes 
large too much at a minus side, the function of a photovoltaic cell will 
fall (when becoming large more at a minus side exceeding -100 volts). 
Especially, the fall of the open circuit voltage in a low illuminance is 
remarkable. This cause is considered because the plasma damage to the 
semi-conductor layer 41 by the ion coming flying became large. 
[0052] (Example 3) This example is carried out using the equipment 
illustrated to drawing 3 . 

[0053] Omitted the electrical-potential-difference impression to the 
conductive substrate 31 used in said example 2, and this conductive 
substrate 31 was set as the high impedance, and also the transparence 
electric conduction film 42 was made to form on the thin film 
semiconductor layer 41 by the same approach as an example 2. 
[0054] In addition, heating control of the heater 14 was carried out so 
that the indicated value of the thermocouple 15 in the procedure (5) of 
an example 2 might be set as 180 degrees C, and also the same procedure 
as procedure [ of an example 2 ] (l) - (5) was used. Moreover, the high 
vacuum room was exhausted to the 10~6Torr base, and argon gas was made 
to introduce into the appearance by which a degree of vacuum is set as 
0. 2mTorr(s) from gas installation tubing in the ion beam generator used 
by this example. 

[0055] moreover, the place which measured the electrical potential 
difference between the conductive substrate 31 and the deposition room 
35 with the voltmeter during transparence electric conduction film 
deposition — a self-bias value — indicated value Vself =-15 volt it is 
— it checked maintaining the -15 volt value mostly. 
[0056] In this way, the created photovoltaic cell is started by 30cm 
width every 20m, and it is 2001ux. Place which measured open circuit 
voltage under the fluorescent lamp 0. 46-volt **0. 03 volts and a good 



value were shown. Furthermore, when the silver paste was screen- 
stenciled, the current collection electrode was formed on the thin film 
semiconductor layer 41 and characterization was performed under the 
optical exposure of AMI. 5 (100mW/cm2), 7.3**0.2% and the outstanding 
conversion efficiency were acquired with photoelectric conversion 
efficiency. 

[0057] (Example 1 of a comparison) In the equipment used in said example 
2, the conductive substrate 31 was connected to the ground, and also the 
same equipment as an example 2 and the membrane formation approach were 
used. 

[0058] In this way, the highest was also 2.0% when the created 
photovoltaic cell measured photoelectric conversion efficiency by the 
same approach as an example 2. The current collection electrode of this 
component for a comparison was made into the anode plate, and the 
conductive substrate 31 was used as the negative electrode, and when the 
photovoltaic-cell front face when passing 20mA of direct current between 
two electrodes was observed with IR camera, it has checked that the pass 
of a current was made all over a component. Since this cause is 
electrically connected with the deposition room 35 where the conductive 
substrate 31 was grounded in case it forms the transparence electric 
conduction film 42 on the thin film semiconductor layer 41, At this time, 
the charge generated on thin film semiconductor layer 41 front face 
flows toward the conductive substrate 31 side from the thin film 
semiconductor layer 41, it concentrates on a weak part electrically and 
flows, and since [ of the thin film semiconductor layer 41 ] destruction 
(short) was caused in that part, it thinks. 

[0059] (Example 4) Changed the procedure (4) of said example 3 into the 
following procedure (4a), and per minute 50cm was further changed into 
per minute 70cm for the substrate bearer rate in a procedure (5), and 
also the same equipment and same approach as an example 3 were used. 
[0060] After exhausting until the degree of vacuum of the high vacuum 
room of a procedure (4a) ion beam generator became a 10-6Torr base, 
argon gas was introduced and the degree of vacuum was set to 1.5x10- 
5Torr. 

[0061] the place which measured the electrical potential difference 
between the conductive substrate 31 and the deposition room 35 with the 
voltmeter during the transparence electric conduction film deposition in 
this example — the indicated value Vself of self-bias -110 volt it was . 
[0062] in this way, the place which measured the created photovoltaic 
cell by the same approach as an example 3 — 80% of sample the 
Open circuit voltage was as low as 0. 05 volts or less. Furthermore, when 



the silver paste was screen-stenciled, the current collection electrode 
was formed and characterization was performed under the optical exposure 
of AMI. 5 (100 mW/cm2), as for the photoelectric conversion efficiency, 
in the sample of 80% of above-mentioned, the highest was also 3. 5 %. 
[0063] The current collection electrode prepared in this component for a 
comparison was made into the anode plate, and the conductive substrate 
31 was used as the negative electrode, and when the component front face 
when passing 20mA of direct current between two electrodes was observed 
with IR camera, it has checked that the pass of the current of the shape 
of a ball before and behind the diameter of about 30mm was made into 
some places on the front face of a component. Since a certain 
destruction (short) was caused by the plasma damage to the semi- 
conductor layer 41 by the IT0 ion ionized by the ion beam at the time of 
forming the transparence electric conduction film 42, this is considered. 
[0064] The thin film semiconductor layer for sensors of a publication 
can be mentioned to the thin film semiconductor layer for thin film 
transistors used for the liquid crystal panel in which a drive of 
operation is carried out as a thin film semiconductor layer which can 
apply this invention by the active-matrix drive other than the semi- 
conductor layer for solar batteries given in above-mentioned drawing 4 , 
the 5, 184, 018th official report of an United States patent, a U. S. Pat. 
No. 5, 262, 649 official report, etc. 
[0065] 

[Effect of the Invention] According to this invention, electrically this 
conductive substrate by connecting with a high impedance, or self-bias 
and this potential, using the manufacturing method of the ion beam 
spatter equipment which has the above-mentioned description, and a 
semiconductor device By making it connect with un-grounding and forming 
the transparence electric conduction film on the semi-conductor layer 
formed on the conductive substrate, a direct current stops being able to 
flow easily toward a surface semi-conductor layer from a conductive 
substrate, and destruction (short) of a semi-conductor layer can be 
prevented. Moreover, the potential to the ground of a conductive 
substrate can mitigate the plasma damage to the semi-conductor layer by 
ion by choosing spatter conditions so that it may become -100 volts or 
more less than 0 volt. 

[0066] Moreover, according to this invention, the stable transparence 
electric conduction film can be formed to the long-term use which the 
dense film to which the magnitude of particle size was equal was 
obtained, and whose permeability was high, and was excellent in acid 
resistance and alkali resistance with low resistance, and it not only 



can lose the bad influence to the above semi-conductor layers, but was 
excellent in thermal resistance by controlling the potential of a 
conductive substrate to -100 volts or more less than 0 volt to a ground, 
[0067] Furthermore, according to this invention, since a spatter room 
becomes a high vacuum compared with the DC magnetron sputtering method 
by glow discharge, the occlusion to the spatter film of the discharge 
gas which occurs with glow discharge equipment is lost, and the 
transparence electric conduction film of high permeability is obtained 
with the thin film of a high grade, i.e., low resistance. 
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[Brief Description of the Drawings] 
[Drawing 1] It is the outline block diagram of the ion beam spatter 
equipment of this invention. 

[Drawing 2] It is the outline block diagram of another ion beam spatter 
equipment of this invention. 

[Drawing 3] It is the outline block diagram of another ion beam spatter 
equipment of this invention. 

[Drawing 4] It is the sectional view of the semiconductor device used by 
this invention. 

[Drawing 5] It is the property Fig. measured by the example 1. 
[Drawing 6] It is the property Fig. measured by the example 1. 
[Drawing 7] It is the property Fig. measured by the example 2. 
[Drawing 8] It is the property Fig. measured by the example 2. 
[Description of Notations] 

II Ion Beam Generator 

III Gas Installation Tubing 
112 Ionization Heater Means 




113 Beam Acceleration Means 

114 High Vacuum Room 

12 35 Deposition room 

121 Ion Beam 

122 Target 

123 Target Component 

124 Conductive Substrate 

125 Heater for Substrate Heating 

126 Vacuum Chamber 

127 Thermocouple 

13 SUWITCHI 

21 Electrical-Potential-Difference Impression Means to Conductive 
Substrate 

31 Roll-like Conductivity Substrate 

32 **** Which Shows the Migration Direction of Conductive Substrate 

33 Substrate Carrying-in Room 

331 Rolling-Up Roll 

332 342 Delivery roll 

34 Substrate Taking-Out Room 
341 Delivery Roll 

352 Target Component 

41 Thin Film Semiconductor Layer 

411, 414, 417 P type semiconductor layer 

412, 415, 418 I-type semiconductor layer 

413, 416, 419 N-type-semiconductor layer 

42 Transparence Electric Conduction Film 

43 Reflecting Layer 

44 Substrate Transparence Electric Conduction Film 
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